INTRODUCTION
Destruction of the joint is one of the most serious consequences of rheumatoid arthritis (RA). Small joints tend to be affected earlier than large joints and lower extremity joints are generally affected earlier in the disease process than are upper extremity joints. RA causes a substantial burden for public health-care systems by giving rise to occupational difficulties in many patients and causing early disability in a few (1) .
During the last two decades, medicinal and physical treatment possibilities for RA have continuously been improved. As a result, the destructive inflammatory course of this disease has been further elucidated and new strategies for the medicinal protection from joint damage have been developed. The increasing and strategically different use of potent disease modifying anti-rheumatic drugs during the last ten years has been shown to be at least partially responsible for a less severe disease course, especially with respect to joint destruction (2) . In addition, orthopaedic procedures including i.e. modern joint replacement surgical techniques have also constantly undergone technical and material modifications and have been shown to substantially improve the function and quality of life of patients with RA.
The need for orthopaedic surgery is considered a marker of disease severity (3) . Recent population based studies reported a declining use of orthopaedic joint surgery in RA-patients diagnosed after 1985 (4) and a decrease of hospitalisation rates for manifestations of severe RA since the early 1980s, suggesting that the clinical long-term outcomes of patients diagnosed with RA have constantly improved during the last 20 years (5) .
Hospitalisation is a common event in RA, and in the case of hospitalisation for orthopaedic surgery, detailed data for a large population-based RA patient-cohort, especially regarding type, frequency, success, and long-term results of the performed surgical procedures, is of great medicinal and economical importance.
The aim of the present study was to investigate whether the rates of hospitalisation and the use of orthopaedic surgery of the lower limbs in Swedish RA patients have changed during the period 1987-2001.
METHODS
This general population-based study was conducted to identify changes over time of hospital admissions and use of orthopaedic surgery of the lower limbs of all Swedish RA patients between 1987 and 2001.
Source of data. Data were obtained from the Swedish National Hospital Discharge Register (SNHDR) (6), which records all data for each individual patient's hospital inpatient diagnoses and discharges since 1962. It allows to study various groups of patients on the basis of their diagnoses and designated operation codes, as it covers more than 98% of all hospital admissions in Sweden.
The SNHDR utilises the codes for diagnoses at discharge and surgical procedures according to the International Classification of Diseases (ICD). The register provides data for age, sex, medical diagnoses, date of admission, and date of discharge of the patients.
During the study-period, the ICD-coded register experienced a revision from the 9 th (ICD-9; 1987-1996) to its 10 th revision (ICD-10; 1997-present). All inpatient visits from January 1 st 1987 to December 31 st 2001 of patients older than 18 years with an RA-related diagnosis (ICD-9 codes 714, 720, 447G and ICD-10 codes M05.-, M06.0, M06.8, M06.9, M08.-) were identified. When choosing the RA-relevant surgical intervention codes for this study, all codes related to orthopaedic surgical interventions of the lower limbs, excluding fracture-or infection-related codes, were recorded. RArelated operations were defined as disease-related joint surgery, including reconstructive joint surgery, primary total joint arthroplasty (TJA), and other surgical procedures such as resections and joint fusions. All ICD-9 and ICD-10 operation codes were analysed in three groups with regard to the following anatomical regions: 1) foot, 2) knee, and 3) hip (Appendix could be provided on readers request).
One county (Skåne) used ICD-9 throughout 1997 and changed to ICD-10 in 1998, therefore data from 1997 were excluded for analysis of temporal trend. ICD-10 is more detailed than ICD-9 and although ICD-9 contains some of the same procedure codes as ICD-10, the anatomical region of the performed procedure is not as detailed in ICD-9. We therefore excluded some ICD-9 procedure codes in the data analyses, despite being RA disease-related, if the codes did not specify an anatomical region of the lower limbs. Age in years was divided into the following groups: <30, 30-59 and 60+. Length of hospitalisation was divided into groups; 0-2, 3-7 and 8+ days.
Statistical analysis.
Descriptive analysis investigated the frequency of admissions, patients, and operations. Logistic regression analysis was used to investigate the length of hospitalisation. Adjustment was made for age-group and sex. The number of admissions within the two time-periods 1987-1996 and 1998-2001 , and the number of admissions including any operation, RA-related operation of the lower limbs, and TJA were identified. All measures were modelled as a series of dummy variables. The unadjusted and adjusted odds ratios (OR) were calculated together with the 95% confidence intervals (CI). Difference in median age between first foot, knee, and hip operation was analysed using Kruskall-Wallis test. The year of discharge became the unit of analysis, in order to investigate the overall number of admissions and the number of RA-related operations over time. A summary variable recorded how many RA-related operations had been performed each year. This variable was the dependent variable in linear regression analysis with year of discharge as an independent variable. A similar sum variable was created for overall admissions, showing the number of admissions per each year. Adjustment was made for the proportion over 65 years of age and for sex. All analyses of temporal trends were performed with and without data for Skåne and we also investigated the change between 1997 and the following years before excluding 1997. All statistical analyses were performed using SPSS 11.5 for Windows (SPSS inc., Chicago, IL).
RESULTS

Overall admissions.
During the observation-period between 1987-2001 a total of 160,071 RAinpatient visits were identified. One-hundred and eighty-three visits (0.1%) were excluded due to missing data for date of admission, date of discharge or national registration number. Hence, a total of 159,888 RA-inpatient visits remained for our analyses (Table 1, Figure 2 ).
During the entire study-period, 50,478 (32%) of admissions for RA-patients were for a surgical procedure. This could have been an RA-related surgical procedure of the limbs, the spine, or a non-RA-related operation. Other reasons for admission included hospitalisation for a non-surgical treatment: some 109,410 (68%) admissions. A total of 18,487 (12%) of all admissions in the entire study-period were for an RA-related surgical procedure of the lower limbs ( Table 1 Between 1987 and 1996, 38,908 RA-patients were admitted to a Swedish hospital. Of these patients 18,326 (47%) were operated during their hospital stay. Of all RA patients during this time-period 8,396 (22%) had an operation of the lower limbs which was related to RA ( Table 1) .
A similar pattern was evident between 1997-2001: of all 19,790 hospitalised RA patients, 8,771 (44%) were operated at least once -this could have been any kind of surgical procedure, and 5,125 (26%) of all RA patients had at least one RA-related orthopaedic surgical procedure of the lower limbs ( Table 1) When considering the first RA-related operation of the lower limbs between 1996-2001, a foot operation was most likely to be an RA inpatient's first operation (n=1,873 operations), which comprised 36% (95%-CI: 34.8-37.5) of all first operations of the lower limbs. This was followed by a knee operation (n=1,722, 34% (32.3-34.9)), later a hip operation (n=1,526, 30% (28.5-31.0)), and lastly, a combination in which more than one type of operation was performed (n=24, 1% (0.3-0.7)). Figure 2) . Overall, 9,316 (19%) of all 49,802 RA inpatients in the study-period received at least one TJA in the foot-, knee-or hip-joint ( Table 1 ).
Total joint arthroplasties (TJAs
Sex differences.
Between 1987-1996, 75% of all RA admissions were female patients, the proportion being similar between 1998-2001. Female RA patients were statistically significantly more likely to be admitted for an operation than were men (unadjusted OR=1.19 (1.16-1.22), p=0.000) (adjusted for age OR=1.19 (1.16-1.22), p=0.000). Moreover, women were statistically significantly more likely to be admitted for an RA-related operation of the lower limbs (unadjusted OR=1.15 (1.10-1.19), p=0.000) (adjusted for age OR=1.14 (1.10-1.18), p=0.000) and for a TJA than were male RA patients (unadjusted OR=1.08 (1.03-1.12), p=0.001) (adjusted for age OR=1.06 (1.02-1.11), p=0.003).
Age at first orthopaedic surgery of the lower limbs. The median age of Swedish RA patients having an operation of the lower limbs was 66 years between 1987-1996 and 63 years between 1997-2001. Patients having foot operations between 1987-1996 were younger (median age 62 years) than patients who had to undergo knee (median age 68 years) or hip operations (median age 65 years) (p<0.001) ( Table 1) . Similarly, between 1997 and 2001 the median age of RA patients at the time of foot surgery was lower (median age 59 years) compared to patients having knee (median age 65 years) or hip operations (median age 64 years) (p<0.001) ( Table 2 ).
Hospitalisation in days.
Between 1987-1996 there was a statistically significant trend over time considering length of hospitalisation after the first RA-related foot operation. It was more likely to be hospitalised less days over time: 0-2 versus 3-7 days (unadjusted OR=0.95 (0.91-1.00), p=0.050) (adjusted OR=0.94 (0.89-0.99), p=0.015) and 0-2 versus 8+ days (unadjusted OR=0.86 (0.82-0.91), p=0.000) (adjusted OR=0.86 (0.82-0.91), p=0.000).
There was a statistically significant trend over time for duration of hospitalisation (0-2 versus 8+ days) when adjusting for age after the first RA-related knee operation between 1998-2001, suggesting that RA patients spend fewer days in later years (unadjusted OR=0.86 (0.72-1.02), p=0.088) (adjusted OR=0.83 (0.69-1.00), p=0.049).
DISCUSSION
The present population-based study aimed to analyse whether the rates of hospitalisation and the use of orthopaedic surgery of the lower limbs in Swedish RA patients have changed during the period 1987-2001. Our results indicate that the rates of hospitalisation for Swedish RA patients statistically significantly decreased by 42% from the mid 1980s to the end of 2001. In parallel, the total number of RA-related surgical procedures of the lower limbs decreased statistically significantly among RA inpatients by 24% during 1987-1996 and by 8% during 1997-2001, respectively. There have been no large demographic changes in Sweden during the study-period that could account for these trends. Adjustment for age and sex did not alter the observed temporal trends.
Da Silva et al. described a frequent use of RA-related orthopaedic surgery with a 34% cumulative incidence for RA-related joint surgery at 30 years (4). The authors reported an overall trend towards less joint surgery in patients with RA diagnosed after 1985, suggesting that patients recently diagnosed with RA receiving modern therapeutic treatments may require less orthopaedic joint surgery than their predecessors (4).
The positive trend to fewer inpatient admissions and less RA-related joint surgery might be seen as the combined result of improved diagnostic possibilities and earlier therapeutic interventions in RA patients, new and more effective therapeutic regimens and an improved Rheumatology and Orthopaedic practice. It has been generally recognized that pharmacological therapy of RA patients has become more effective in terms of clinical and pharmacological outcomes, also leading to less side effects. While in an US study from the mid 1980s, 43% of medical admissions were due to treatment-limiting side effects, these numbers have dramatically decreased (7) . There have been several reports suggesting that, over the past decades, RA might have become a "milder disease" (2, 8, 9) .
The reduction of inpatient visits could also be attributed to the economically motivated shift from inpatient treatment to a greater emphasis on outpatient treatment after "small" surgical procedures and for patients receiving a non-surgical treatment. During the last decades, the number of beds in Swedish hospitals has decreased by nearly 80% from 120,000 to just over 27,000, while at the same time the outpatients units experienced an expansion (10).
Ward reported that the rates of hospitalisation due to rheumatoid vasculitis and splenectomy in Felty's syndrome, representing severe manifestation of RA, were markedly lower (33% and 71%, repectively) in 1998-2001 than in 1983-1987 (5). In parallel, there was a statistically significant decrease in the rates of total knee arthroplasties during 1998-2001 compared with the rates in the early 1990s (5).
Compared to the 1980s-mid 1990s, severe functional disability in RA has become rare and the rate of radiological damage has decreased in RA inception cohorts analysed more recently (11, 12) . The RA patients in these latter cohorts received more and different DMARD-treatment than did RA patients 20 years ago (5).
In our analysis, 19% of all RA inpatients received at least one TJA of the lower limbs. Total joint replacements seem to include many operations performed in the lower limbs: 47% of all RA-related surgical procedures of the lower limbs were TJAs between 1997-2001. These figures might be lower in all Swedish RA patients, as we analysed a selected population that needed hospitalisation.
Genetic factors, sex, and age seem to influence disease severity as well as other aspects of the disease course: 75% of all RA admissions to a Swedish hospital in the study-period were of female patients; more female RA inpatients had an RA-related surgery and received a TJA in the lower limbs. A similar pattern was presented by Weyand et al. where orthopaedic joint surgery was more frequently performed in women (50%) than in men (27%) (13) . Athroplasties were most common in women (13) .
The median age at first surgery in the lower limbs for Swedish RA inpatients was 66 years during 1987-1996 and 63 years during 1997-2001. Similar figures were presented by Massardo et al. (14) for RA patients at first surgery (average age 61.4 years). When considering the first RA-related operation of the lower limbs in our RA inpatient cohort, foot surgery was most likely the first operation a Swedish RA inpatient had to undergo. These results are in concordance with the interpretation that small joints in RA patients develop structural deformities at an earlier age requiring joint surgery.
We determined a trend over time that Swedish RA patients were hospitalised for fewer days following an RA-related operation of the lower limbs. This is in concordance with a recent publication on French RA patients (15) , reflecting the general effort to reduce costs by reducing the inpatient-time of patients.
It has to be mentioned, however, that our study based on a national register has certain limitations. The SNHDR database contains no information about disease onset, disease duration, and duration or dosage of medicinal treatment. In recent years a shift from inpatient to outpatient settings has occurred in Swedish hospital care, which are not included in the SNHDR database. This mainly applies to surgical procedures of the foot in our study population.
A considerable number of surgical procedures had to be excluded between 1987-1996 as some operations codes did not identify if they were joint-specific. This fact may explain the increase in operations and admissions for RA-related operations of the lower limbs when the 10 th ICD revision was introduced in 1997. Moreover, our analysis is only based on the clinical and economical healthcare system in Sweden, which may differ from other western countries. Such national variations in indication for surgery, surgical rates, or RA patient's waiting-times until admissions may put a limitation on the generalisability of our results.
Nonetheless, an investigation of all RA inpatient admissions systematically followed for 15 years and covering the entire RA population of Sweden has not been performed before. The data in the SNHDR are prospectively collected, they underlie no further selection, and therefore fulfil the criteria of more than just a representative typical RA inpatient population as the study covers all RA inpatients in the whole of Sweden between 1987-2001. The data presented herein strongly demonstrate the important role of orthopaedic surgery in the disease-course of RA, and representatively elucidate the positive development of RA-related orthopaedic surgery of the lower limbs during the last two decades.
In conclusion, despite the general emphasis on early intervention with medicinal therapy, severe joint failure even within a few years from the onset of RA might still occur in many RA patients. New therapeutic regimes may influence the future need for hospitalisation and orthopaedic joint surgery in patients with RA. During the last 15 years, the need for orthopaedic surgery and hospitalisation rates has constantly decreased. This can be seen as a successful development in the management of RA and in this particular orthopaedic field. Knowledge of disease course and its impact on hospital admission as well as the need for orthopaedic joint surgery is of great importance for clinicians, economic health professionals, and not last for all RA patients.
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